Harvesting and cryopreservation of lymphatic endothelial cells for lymphatic tissue engineering.
In order to provide a suitable source of cells for lymphatic tissue engineering, the present study was designed to investigate techniques for harvesting and cryopreservation of human dermal lymphatic endothelial cells (LECs) in vitro. The LECs were isolated from children's foreskins and then cultured in endothelial growth medium-2 MV (EGM-2-MV) with 5% FBS. The second passage LECs were suspended in cryopreservation solution containing 40% FBS and 10% Me(2)SO in EGM-2-MV, cooled to -80 degrees C at about 1 degrees C/min and stored in liquid nitrogen. Samples were thawed quickly in a 37 degrees C water bath, and the cryoprotectant was removed by serial elution. The membrane integrity of thawed LECs was determined by trypan blue staining exclusion, and their proliferation was evaluated using the MTT method. The expanded cells of two groups were identified using immunofluorescence staining and RT-PCR with lymphatic-specific markers such as Podoplanin and VEGFR-3. Uptake of fluorescent DiI-Ac-LDL and microtubular formation in three-dimensional cultures were used to detect the function of LECs. Flow cytometry was applied to identify cells and to measure the apoptosis rate as well. Cryopreservation resulted in a retrieval of 67+/-4% and an intact cell rate of 80+/-3%. The early apoptosis rate of thawed LECs (9.15+/-0.34%) was higher than that of fresh control LECs (5.31+/-0.23%). The growth curves of thawed LECs were similar to those of fresh LECs. The thawed LECs were propagated for at least 6-7 passages without alterations in phenotype and function. Highly purified LECs can be isolated by immunomagnetic beads from human dermis. The cryopreserved/thawed and recultivated LECs are proven to have high vitality and growth potential in vitro and may be considered suitable seed cells for lymphatic tissue engineering.